Epistasis between Toll-like receptor-9 polymorphisms and variants in NOD2 and IL23R modulates susceptibility to Crohn's disease.
Recent data suggest functional interactions between NOD2 and other receptors of the innate immune system modulating inflammatory responses. Here we analyzed the role of Toll-like receptor 9 (TLR-9) gene variants with respect to susceptibility to inflammatory bowel disease (IBD) and tested for genetic interactions with NOD2 and other susceptibility genes for Crohn's disease (CD). The single-nucleotide polymorphisms (SNPs) -1237T/C (rs5743836) and 2848A/G (rs352140=p.Pro545Pro) in TLR9, the main CD-associated variants within the genes for NOD2, IL23R, ATG16L1, and variants in the IBD5 locus and in the DLG5 gene were assessed in 956 patients with IBD (606 CD and 350 ulcerative colitis) and in 792 healthy controls. The associations with disease susceptibility and phenotype, and epistatic gene-gene interactions, were analyzed. The TLR9 -1237T/C polymorphism showed significant interactions with NOD2 mutations. The frequency of -1237C was significantly higher in CD patients with at least one NOD2 mutation (P=0.004 vs. controls, odds ratio (OR) 1.60, 95% confidence interval (CI) (1.15-2.21)) and further increased in CD patients with two mutated NOD2 alleles (P=0.002 vs. controls, OR 2.37, 95% CI (1.35-4.15)). Significant gene-gene interactions were also observed for the TLR9 polymorphism -1237T/C with IL23R variants (most significantly with rs1004819, P=0.0007), with a particular high frequency of -1237C in CD patients carrying CD-protective IL23R variants. Epistatic interactions of the TLR9 -1237T/C SNP were also noted with the DLG5 113G/A variant (P=0.0007). Our results provide evidence for genetic interactions between polymorphisms in TLR9 and CD-associated variants in NOD2, IL23R, and DLG5, differentially modulating CD susceptibility.